Studies on the metabolism of the strict aerobe Micrococcus sodonensis revealed that a considerable accumulation of a-ketoglutarate and glutamate occurred. This accumulation was in evidence, both during growth on complex media and during growth on chemically defined media with acetate as the sole carbon source.
The major pathway of terminal respiration in aerobically growing microorganisms appears to be the Krebs tricarboxylic acid cycle. There is much evidence for the presence of a complete tricarboxylic acid cycle in a number of bacteria, including Escherichia coli (Wheat and Ajl, 1954) , Micrococcus lysodeikticus (Saz and Krampitz, 1954) , and Xanthomonas phaseoli (Madsen and Hochster, 1959 ). This cycle serves as an effective source of energy for the organism and also provides carbon skeletons for the synthesis of amino acids and other essential metabolites in the cell.
An alternate pathway for tricarboxylic acid oxidation has been described (Campbell et al., 1953) in which there is an aldol cleavage of isocitrate to glyoxylate and succinate. This finding, in conjunction with the elucidation of the malate synthetase reaction (Wong and AjI, 1956) , resulted in the proposed glyoxylate cycle (Kornberg and Krebs, 1957 grown at 30 C with vigorous aeration in the medium described by Aaronson (1955) supplemented with 0.01 per cent yeast extract. The medium was composed of biotin, phosphate, glutamic acid, salts, and substrate (lactate, pyruvate, or acetate). After 24 hr growth the cells were harvested by centrifugation, washed 3 times in distilled water, placed in 0.06 M Sorenson's phosphate buffer, pH 7.2, in heavy suspension, and aerated vigorously for 4 hr to effectively lower the endogenous metabolism (Dawes and Holms, 1958a) .
Cell-free extracts were prepared by disintegration for 25 min in a Raytheon 250 w, 10 kc sonic oscillator. The resulting suspension was centrifuged at 12,000 X G at 0 C for 30 min. The supernatant was frozen in a dry ice-acetone bath and maintained at -20 C until use. No loss of enzyme activity was observed under these conditions for periods up to 30 days. Warburg techniques were those described in Umbreit et al. (1957 Massey (1952) ; succinic dehydrogenase by the method of Szent-Gyorgi (1924) ; acetokinase activity according to Rose (1955) . a-Keto acids were determined according to the method of Friede 
RESULTS
The ability of M. sodonensis to initiate growth on various substrates was determined on the basal medium (Aaronson, 1955) (Wheat et al., 1956 Thunberg tube, the tube evacuated and flushed with N2. The enzyme was combined with the substrate-dye mixture and a 90 per cent dye reduction was observed in 20 min. In an appropriate control tube in which phosphate buffer was substituted for succinate, no dye reduction was evident after 20 min. Dialysis caused a loss of activity that was restored by the addition of phosphate (Hersey and Ajl, 1951 figure 4 . Addition of pyruvate to the reaction mixture effected a rapid oxidation of the DPNH.
Acetate kinase. The formation of acetyl phosphate can readily be determined by the ability of acyl phosphates to form hydroxamic acids. These hydroxamic acids will form the colored ferrichydroxamate complex in acid solution. The ability of cell-free extracts of M. sodonensis to activate acetate was assayed by hydroxamate formation. The formation of the ferric acetohydroxamic acid was measured in the spectrophotometer at 540 m, and it was found that 2.4 moles per hr per mg protein of the acetohydroxamic acid was formed. Extracts of M. sodonensis apparently contain the acetate kinase enzyme system.
Malate synthetase. An indispensable reaction in the metabolism of acetate via the glyoxylate cycle is the synthesis of malic acid from acetate and glyoxylic acid (Kornberg and Krebs, 1957) . The disappearance of glyoxylate in the presence of acetylphosphate, or acetate plus ATP, and enzyme with a net synthesis of malic acid is substantial evidence for the presence of malate synthetase (Kornberg and 'Madsen, 1958) . Table TABLE 4 presents results of an experiment with a dialyzed cell-free extract of AlI. sodonensis.
Chromatography of ether extracts of the reaction mixtures indicated that a net synthesis of malic acid took place. Solvent systems used were butanol-acetic acid-water (80:20:20) and Methyl Cellosolve-eucalyptole-formic acid (50:50:20) .
It is apparent that this organism has an active malate synthetase.
Isocitritase. The enzyme isocitritase catalyzes the aldol cleavage of 1 mole of citrate to 1 mole of succinate and 1 mole of glyoxylate (Campbell et al., 1953) . This reaction is essential in the metabolism of acetate via the tricarboxylic acid route to replenish the C4 compound for the synthesis of citrate. In Pseudomonas grown with acetate as carbon and energy source, isocitritase appears to be a major pathway for the cleavage of citrate . It was noted that M. sodonensis grown with acetate as the carbon and energy source produced considerable quantities of a-ketoglutarate and glutamic acid. Extracts of M. sodonensis grown with acetate were tested for the production of the enzyme isocitritase. Since the cells also contain an active malate synthetase it was necessary to trap the glyoxylate formed. This was accomplished using the method of Olson (1957) (Wood, 1955; 
